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Introductory Statement

The Center's mission ia to improve"teaching in American schools.
Too many teachers still employ a didactic style aimed at filling pas-
sive students with facts. The teacher's environment often prevents him
from changing his style, and may indeed drive him out of the profession.
And the children of the poor typically suffer from the worst teaching.

The Center uses the resources of the behavioral sciences in pur-
suing its objectives. Drawing primarily upon psychology and sociology,
but also upon other behavioral science disciplines, the Center has for-
mulated programs of research, development, demonstrations, and dissemi-
nation in three areas. Program 1, Teaching Effectiveness, is now de-
veloping a Model Teacher Training System that can be used to train both
beginning and experienced teachers in effective teaching skills. Pro-
gram 2, The Environment for Teaching, is developing models of school
organization and ways of evaluating teachers that will encourage teach-
ers to become more professional and more committed. Program 3, Teaching
Students from Low-Income Areas, is developing materials and procedures
for motivating both students and teachers in low-income schools.

In order to encourage improvementsin teaching, the school organi-
zations themselves must be concerned with adopting innovations. This
study, part of the work of Program 2, deals with the impact of organi-
zational size and the environment on the adoption of innovations in
school districLs.

if.
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Abstract

Three organizational characteristics of public school districts were
studied in order to determine their effects on the adoption of innovations.
They were the size of the district (number of pupils), relations between
the district and its environment, and the structural differentiation
of the district. The sample was 184 school districts in Illinois. A

list Of 20 innovations was compiled, and the number actually implemented
was reported by district superintendents. The ratio of the number of
innovations implemented to the number possible for the district was the
measure of the district's innovativeness. Each of the three factors
investigated had a positive impact on the adoption of educational innova-
tions by the schools. It is suggested that these organizational factors
were influential because (a) increased size and complexity generate
specialists who search for new solutions to problems within their areas,
and (b) environmental complexity and change pose more complex problems,

which must be met by more innovation. Policies and practices for pro-
moting innovation in school districts are proposed.
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THE ADOPTION OF INNOVATIONS: THE EFFECT OF ORGANIZATIONAL

SIZE, DIFFERENTIATION, AND ENVIRONMENT

J. Victor Baldridge Robert Burnhamt
Stanford University University of Illinois

There has been a long and distinguished history of research on the

diffusion of innovations. For many years anthropologists, sociologists,

economists, organization theorists, and social psychologists have been

interested in the proce'sses by which technological and social inven-

t4ons are diffused. The amount of literature on the subject has been

enormous and continues to grow at a rapid pace. In 1962, Rogers re-

viewed over five hundred articles in the area of innovation diffusion,

by no means an exhaustive list even at that time. The innovations

studied cover a broad spectrum of social life: small pox inoculations

(Miller, 1957), educational innovations (Carlson, 1965; Cuba, 1968;

Keeley, 1968; Knight, 1967; Miles, 1964; Mort and Cornell, 1938; Mort

and Pierce, 1947; Ross, 1958), agricultural inventions (Lionberger,

1960; Rogers, 1962), child rearing practices among American mothers

(Brim, 1954; Maccoby et al., 1959), the diffusion of medical inventions

(Caplow, 1952; Coleman, Katz, and Menzel, 1966), and the introduction

of modern machinery into underdeveloped nations (Goldsen and Ralis,

1957). This paper discusses the organizational characteristics that

help predict the diffusion of innovations in public school districts.

The topic of innovation diffusion has important implications for

public policies. Most of the social legislation of the last fifteen

'Robert Burnham is Assistant Professor of Education at the Univer-
sity of Illinois. As a doctoral candidate at Stanford, he participated
in the original planning for the studies of organizational change in
education which are a critical component of the Environment for Teach-
ing Program. Professor Burnham carried out the data collection after
moving to Illinois; the data analysis received support from SCRDT. A
summarizing report on other studies of change processes in public
schools, stemming from that original effort under the directorship of
Kenneth E. Knight, is forthcoming from the Center.
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years has been related to the diffusion of social inventions--poverty

programs, changes in transportation technology, racial integration in

public schools, community action programs, urban renewal projects, and

a-variety of educational innovations. In most of these cases, social

strategy has involved governmental financial backing for the spread and

implementation of social inventions. In education, for example, the

federal government has moved into areas previously of local and state

concern, and has implemented many programs.

The mushrooming of program evaluation strategies as a subdisci-

pline of organization theoryis related to the question of whether .

widely diffused social inventions actually accomplish their purposes.

Concern with the evaluation of innovations contrasts with earlier .

studies, which primarily investigated the rate of innovation and the

barriers to innovation, disregarding whether those innovations achieved

their objectives. Currently, policy makers are concerned with the fac-

tors promoting diffusion,.the barriers to it, the patterns of communi-

cation surrounding the diffusion, and the evaluation of whether social

inventions are accomplishing their purposes. The study of innovation

diffusion has great interest for social scientists, especially when the

innovations are linked to social policy issues.

The Individualistic Bias in Research on Innovation

Up to this point the bulk of the research on innovation diffusion

has been individualistic, i.e. it has focused on a single technical in-

vention (e.g., new fertilizer or a new medicine), studying the factors

that cause an individual user (e.g., a farmer or a physician) to adopt

or reject that invention. Usually the dependent variable concerns in-
,

divieaal adopters: Will a farmer adopt a new fertilizer, or will a

physician start using a new drug? Sometimes the rate of adoption among

a group of people is the dependent variable: i`HUw fast will individuals

with X characteristic adopt the innovation as compared to individuals

with Y characteristic? Not only is the dependent variable almost

always an individual, but, 'not surprisingly, the independent factors
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expected to produce the behavior are typically individualistic. For

example, are the adopters young or old, traditional or modern, rich or

poor, opinion leaders or followers, of high social status or low, at

the center of a communications network or isolated? (See Rogers and

ShoeMaker, 1971.)

In few cases are complex organizations and their problems treated

in the diffusion literature, despite the fact that today most major

social policy inventions are used by complex organizations rather than ,

by individuals. Educational inventions, community action projects, im-

proved technologies in industry, and new health delivery systems are

examples of social inventions adopted primarily by complex organizations

not by individuals. Unfortunately, the literature on innovation pro-

vides us with very little help in this area. In fact, Rogers' monumen-

tal study (1962) of innovation summarized the conclusions of research

on 52 major propositions--not one of which referred to a complex orga-

nization as the innovation adopter or to organizational features as

independent variables affecting the process of adoption.

The focus on the individual as the prime, analytical unit in diffu-

sion studies is not surprising,foi even organization theorists have

commonly used individualistic factors in discussing organizational

change. The "human relations" school of organization theory has vir-

tually preempted the study of organizational change. Most books whose

titles suggest that they deal with organizational change--for example,

Bennis's Changing Organizations (1966)--actually are more concerned

with changing individuals within organizations. The two organizational

change articles (Shepard; Leavitt) in March's Handbook of Organizations

(1965) examine individualistic and social psychological questions, not

questions of macro-organizational change. While planning.a course on

organizational change, the authors of this article had a research assis-

tant derive from sociological journals a bibliography of 109 items on

organizational change. Inspection showed 84 of the 109 articles to be

actually about changing individual attitudes or work habits within or-

ganizations, not about changing the organizations themselves. In short,

the focus upon individual adopters of innovations in the research on
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diffusion. is a logical complement to the individualistic focus in other

areas of organizational change.

Why have the analysis of innovation diffusion and the study of

organizational change taken this individualistic bent? There are pro-

bably three answers. First, many early diffusion studies really did

choose the appropriate level of analysis, since the innovation they

were concerned about could be adopted by a single decision maker--a

farmer, a physician, or a family. Second, the individual was often

inappropriately selected because most researchers in these investiga-

tions were psychologists or social psychologists, trained by their

disciplines to focus on the individual. It would have taken a major

conceptual revolution for these researchers to have analyzed organiza-

tional decision making and organizational factors as elements in the

diffusion process. Third, the selection of individuals as the unit of

analysis was often done for policy reasons: that is, people concerned

with the diffusion of innovation had practical results in mind, such as

rapid diffusion of particular inventions. It was assumed that the most

manipulable factor was an attitude, a factor which could be changed by

persuasion, evangelistic appeals, and social pressure. Consequently,

the search for a manipulable factor led to the selection of the indivi-

dual as the unit of analysis.

The Need for Organizational Factors

in Studies of Diffusion

Although much of the innovation diffusion tradition is based upon

individualistic perspectives, we believe organization theorists and

other social scientists need to consider seriously additional sociolo-

gical variables that may affect the diffusion of innovations. Most

major policy decisions about social inventions are now made by complex

organizations, committees, and community action groups, rather than by

individuals. The shift in focus from single, mechanical, technological

inventions to large-scale social innovations requires a new perspective

on the problem of innovation diffusion. In short, we are arguing that
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(1) organizations are now the major adopters of social inventions, and

(2) organizational factor.c and dynamics are the major independent

variables influencing both the amount and the rate of adoption. This

is a drastic reshaping of the intellectual tradition surrounding the

diffusion of innovation.

Some researchers already have begun focusing upon organizational

characteristics. In the study of industrial innovation, for example,

research has been done on organizational decision making as it affects

the adoption of particular new processes or inventions (see Knight,

1967). Moreover, some educational innovation research has stressed

the importance of organizational processes in adopting innovations

(see Ross, 1958, for a summary of over 150 articles on educational

innovation, including a few using organizational variables). Mort's

research at Columbia Teachers College (1938, 1947) focused on school

systems as innovation adopters and upon characteristics of the district

and its environment as independent variables. Mort's research con-

cluded that the financial state of the district was a major factor in

promoting the adoptian'of innovation. Baldriage (1971) studied change

processes at New York University, focusing on structural, political,

and environmental determinants of large-scale organizational change.

In short, there are a few researchers who have turned to organizational

features as the causes of change and innovation.

A shift to organizational variables in studying innovation could

focus on many different factors, some readily controlled by decision

makers: financial commitments, deliberate searches for new innovation,

decentralization to foster innovation. Other organizational factors

are not easily manipulated and, in fact, are rarely the subject of con-

scious decision making: size, geographic region, openness to environ-

mental influence. This paper concentrates on the latter set, showing

how the adoption of educational innovations in school districts is

affected by three major organizaional characteristics: organizational

size, structural differentiation, and environmental relationships.

By arguing that these organizational variables are critical, we

.90
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are not rejecting the idea that individual characteristics of organiza-

tional leaders influence the adoption of innovations. Nor are we sug-

gesting that the three particular organizational features selected ex-
.

plain all of the differences in change processes. We know, for example,

that political processes, coalitions among' interest groups, and finan-

cial arrangements may be just as critical in determining what innova-

tions are adopted and when. Our .p-rime attempt is to show that, in addi-

tion to these other factors, three important determinants of innovation

adoption can be isolated.

The Research Process

This study of innovation adoption examined 264 school districts in

the state of Illinois. The first criterion of sample selection was

that at least one school district in each county should be represented,

since.most of the environmental data critical to the analysis could be

gathered only on a county basis. Second, larger school districts were

chosen, since districts consisting of one or two schools could hardly

be called "complex" organizations. For this reason, we limited the

sample to elementary districts of over 1,000 students and secondary

districts of.over 500 students. With these two criteria in mind, we

selected the sample of 264 districts. When more than one school dis-

trict, within a county met the criteria, we proportionately sampled

from those districts randomly. Therefore, the sample does not represent

a random sample of all school districts,. but is a purposely drawn cross-

section counties, as well as large school districts of fairly com-

plex structure.

Having drawn the sample, we collected data from three sources.

(1) A questionnaire went to each district superintendent. After one

follow-up letter, we received responses from 81 percent of the sample;

since not all the questionnaires were complete, the usable sample was

184 districts. (2) The division of finance and statistics of the

Illinois Office of the Superintendent of Public Instruction provided

punched card records of enrollments and other school district
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characteristics for each of the districts involved. (3) Environmental

and demographic data for each dl.strict were drawn from the Census

Bureau's County and City Data Book and the Census of Governments, 1962.

A problem arose in gathering environmental daze on the districts be-

cause the only available demographic and population data were based on

counties. Since some school districts were located in more than one

county, we used the information about the county in which the school

district offices were located. Although districts and counties were

not a hundred per:ent coterminous, this procedure gave a reasonably

accurate estimate of the population characteristics of the district.

The Chicago School District was omitted from the analysis on the assump-

tion that it would be grossly atypical.

The Dependent Variable: Innovations Ado ted

The dependent variabl was operationalized by having superinten-

dents specify w114.cn items from a list of twenty innovations were imple-

mented in their districts and when. The list was compiled from an edu-

cational innovations survey conducted in Illinois by Dal Santo (1968).

Dal Santo used a reputational survey approach to identify a dozen

Illinois school districts classified as "innovators" by agreement among

89 school superintendent respondents. Superintendents of thew innova-

tive sch-lol systems were then asked to nominate "significant" innova-

tive methods or programs for inclusion in a compendium of educational

innovations. This technique of compiling a list of innovations seemed

particularly appropriate, since it is reasonable to assume that an or-

ganization itself can determine whether or not an innovation is "signi-

ficant" for its own needs. The resulting list of 38 innovations

Dal Santo categorized as organizational, technological, or curricular.

For the most part the twenty innovations used in our study includes

items from Dal Santo's organizational and curricular categories. The

list follows:

Independent study (or contract learning) program
Flexible scheduling
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Team teaching
Independent study centers (or learning labs)
Differentiated staffing

Paraprofessional (volunteer) staffing
Nongraded program
School-within-a-school organization
Curriculum materials publication center
Remedial reading laboratory

Multi-media resource center
Individually prescribed instruction
Gifted student program
Black studies program
Pre-formal or experimental kindergarten

Dual enrollment (shared time) program
'Cooperative, and/or Regional vocational

education program
Student-teacher videotaping
Driver education simulators and/or

multi-vehicle.driving range
Data processing education program

The ratio of innovations implemented to the number possible for

each type of school district was calculated as a measure of innovative-

ness. Some districts could not adopt certain types of innovations;

elementary districts could adopt . secondary 19, and combined dis-

tricts could use all 20. The fact that innovations were actually put

-into operation was considered presumptive evidence that the innovation

process had been successfully completed, i.e., that search and adoption

had occurred.

The Independent Variables: Factors Promoting Innovation

We assume that a wide variety of factors promote innovation. The

many studies of individual characteristics-of decision makers are-rele-

vant here, for the insightfulness, dynamism, and aggressiveness of an

organizational leader can be critical in determining whether innovation

occurs. In fact, Carlson (1965) shows that whether or not a district

adopts innovations is highly influenced by the personal characteristics

of a district superintendent of schools- -his place of origin, his term

in office, his age, his cosmopolitan characteristics, and his



?rofessional standing.

Political dynamics also influence adoption rates. Certaialy, the

political climate of a community in which a school district is located

is a major factor. Do the taxpayers show willingness to pay for edu-

cational innovation, or are they more interested in keeping the tax

rates row? Are there conservative interest groups that fight change?

Inside the school district itself the internal dynamics have great im-

pact on adoption rates. Are teachers interested in new techniques?

Are controversial curricular innovations opposed? Do cliques of older

teachers block innovations by younger groups? Is a teacher's union,

opposed to innovations that might reduce the number of teachers in a

district? Financial stability and wealth are an additional part of the

equation, as Mort and his associates consistently found. Clearly, a

host of factors may influence whether a district decides to adopt

various innovations or to reject them.

Of these possible independent factors, we chose three structural

characteristics that we expected to have major impact on a school dis-

trict's innovativeness. The first was "differentiation," the segmenta-

tion of the district into organizational units and administrative posi-

tions; the second was size, the number of pupils in the district; and

the third was "environmental variability," the demands and pressures on

the school district caused by urbanization, population density, and

other demographic characteristics of the community. Figure 1 is a

simplified diagram of the hypothesized relationships. Of course, each

variable listed has a number of indicators, but including them all

would have produced an unnecessarily complex diagram.

The following sections (a) state hypotheses showing the influence

of each of the three variables on innovation, (b) state an argument for

why we believe these effects occur, (c) list the various indicators of

each of the variables used in the study, and (d) report the findings.

Table 1 shows a completerrist of variables, indicators, and sources

for the factors related to innovation. Table 2 is the basic correla-

tion matrix for all indicators.
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The Impact of Differentiation on Innovation

Proposition 1: The greater the structural differentiation
of the organization, the greater the adoption of innovations.

In order to accomplish their tasks, complex organizations are typ-

ically subdivided into specialized units. Generally, these units are

formed around components of the organization's task, with each special-

ized unit manned by administrators designated to handle specific jobs.

The splintering of the organization allows for greater efficiency, if

the specialized units are effectively coordinated, but it frequently
4

leads to conflict, because the components may require different re-

sources, may have difficulty coordinating with other components, and

may have widely divergent goals. Therefore, it is necessary that a

system of coordination be developed to oversee ,the linking of compo-

nents. Organizations traditionally have used a hierarchical pyramid

for coordination, adding conflict-resolving mechanisms such as policy-

making committees and coordination councils.

Indicators

In this study the extent of differentiation was measured by four

indicators: (1) the number of administrative positions in a school

district office; (2) the number of full-time-equivalent (FIE) adminis-

trators filling those positions; (3) the number of conflict-preventing

mechanisms such as organization charts, Job descriptions, and clearly

defined unit responsibilities; and (4) the number of conflict-resolving

mechanisms, measured by the number of standing and ad hoc policy

committees designed to coordinate units. In each case the inforniation

on differentiation was gathered from the questionnaire administered to

superintendents.

Argument

Why do we believe that increased differentiation will lead to in-

creased innovation? Greater differentiation promotes search and adop-

tion activities which, as discussed'by March and Simon (1958), are the
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critical stages in organizational innovation. That is, increased

structural differentiation results in a large number of specialists,

each perceiving different problems from their particular frame of ref-

erence and from their particular unit's point of view. Because they

see different problems and because they handle specialized tasks, they

initiate searches for more efficient techniques to accomplish their

goals. This diversity, however, tends to produce high levels of con-

flict, as separate but highly interdependent components interact.

These conflicts--over both resources and goals--must be resolved

through mechanisms for integration, such as hierarchical decision

making or joint policy making through coordinating committees. Thus,

both differentiation, in terms of structural units, and integration,

in terms of coordinating mechanisms, help promote innovation--the first

by creating specialists whose job is- to Seek new solutions, and the

second by providing mechanisms for overcoming conflict (see Lawrence

and.Lorsch, 1967). As the number of components and subcomponents in-

creases, the quantity of alternatives and solutions also increases, in

response to perceived unique problems. The diversity of incentive

systems and task structures resulting from differentiation is another

major reason for increased innovation. In short, increased structural

differentiation, coupled with effective integration mechanisms, is

likely to result in h-gh rates of innovation.

Results: The Effect of Differentiation on Indovation

From a wide variety of analyses, it is appazent that increasing

differentiation does lead to increased innovation. For example, look

at Table 1. When districts are separated into high adopters and low

adopters, it is obvious that in every case the high adopters are struc-

turally more complex than the low adopters. There are nearly 50 per-

cent more administrative positions; there are twice as many full-time

administrators; there are about 25 percent more conflict-preventing

policy systems, and a significantly greater number of conflict-resolv-

ing committees. Table 2, the basic correlation matrix showing the re-

lationship among all variables, substantiates the same relationships:
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the rate of innovation is correlated with the number of components at

.45, specialization at .48, conflict prevention at .24, and resolution

at .30. Table.3 is a master chart containing all the multiple regres-

sion analyses. Part 1 shows the amount of variance in innovation ex-

plained by the four differentiation variables. The impact is clear and

strong: R is .534 while R
2
is .285.

Table 4 gives standardized Betas. Surprisingly, it shows weak

relations between differentiation and innovation; that is, when the

joint impact of other variables is artificially taken out, differentia-

tion does not seem to make much difference. However, this is easily

explainable. Size and differentiation are highly correlated, and each

has an impact on 'innovation. However, when the impact of size is arti-

ficially subtracted from the impact of differentiation, it appears that

differentiation no longer affects innovation. This is only an artifact

of the statistical manipulation; it is not a case of "spuriousness" but

a case of "interpretation." Complexity is a true intervening variable,

and helps explain why size haS its impact. In this sense the.Betas are

misleading, for in reality size and complexity, always act together, not

separately. In short, the weight of evidence clearly shows that differ-

entiation positively affects innovation.

The Impact of Size on Innovation

Proposition 2: Increased size of an organization leads to
increased amounts of innovation adoption.

Organization theorists have always assumed that size is a critical

factor in any analysis of a formal system. Large and small organiza-

tions may have different financial bases, varying levels of structural

differentiation, dissimilar economies of scale, and increased opportuni-

ties to interact with their environments through client relationships.

In this study size was measured by the average daily attendance of

pupils in a given district.
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TABLE 3

Multiple Regressions

I. Differentiation Variables:
Impact on Innovation

R

Specialization .476

Resolution .513
Integration .529

Components .534

R2

.227

.263

.280

.285

II. Environmental'Variability:
Impact on Innovation

R R2

Urban .368 .136
Ownership .373 .139
Nonwhite .379 .143
Expenditure .381 .145
Agency .381 .145
Density .385 .148

III. Environmental Variability:
Impact on Differentiation

Indicator = Specialization)
R R

Urban .304 .092
Agency .378 .143
Ownership .400 .160
Expenditure .402 .161
Nonwhite .403 .162
Density .404 .163

IV. Size and Environmental

Variability: Combined Impact
on Differentiation (Indicator =
Specialization)

R R2

Size .933 .871
Density .934 .871
Urban .934 .872
Nonwhite .934 .872
Agency .934 .873
Expenditure .935 .874
Ownership .936 .876

V. All Independent Variables:
Impact on Innovation

R R2

Components .471 .222
Specialization .538 .289
Prevention .551 .303
Resolution .578 .334
Size .596 .356
Density .614 .377
Urban .615 .378
Nonwhite .619 .383
Agency .620 .385
Expenditure .624 .390
Ownership .638 .407
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AEgument

Increased size increases innovation because of two interrelated

types of dynamics. First, there is a direct effect, as increased size

increases innovation; and second, there is an indirect effect, as size

increases differentiation, which in turn increases innovation.

Proposition 2A: Increased size directly causes increased
innovation.

Increased size creates problems of coordination, control, and

management which in themselves demand innovative practices. Moreover,

and increase in size often makes formerly minor problems wholly un-

manageable, and thus forces innovative attempts at solution. For

example, a small school district is unlikely to have enough handicapped

students to initiate special programs for them, but a large district is

likely to have enough students to necessitate innovative practices. In

addition, increased size can lead to other kinds of heterogeneity, pro-

ducing peculiar and unique problems. Further, in a school district,

increasing the size expands the possibilities for interacting with the

environment by adding new clients who may make special demands. In-

creased problems of control, critical masses of specialized problems,

higher levels of heterogeneity, and increased opportunity for environ-

mental relationships--these are some of the dynamics by which size

directly affects the problem of innovation.

Proposition 2B: Increased size increases differentiation,
thereby indirectly affecting innovation.

Many studies hz..0-2 shown that increases in size are directly re-

lated to increases in differentiation. Probably the most influential

of these studies was Blau's analysis of social service agencies (Blau,

entiation. In our analysis we found correlations varying from .68 to

1970), in which he found a correlation of .91 between size and differ-

another study on universities (as yet unpublished) we found correlations

between size and differentiation varying between .70 and .93. The ar-

gument of the studies cited, and of this one, is that increasing size

depending on the measure of differentiation used. In addition, in
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leads to a multiplying set of task problems; the organization handles

these problems by subdividing into specialized units to deal with the

tasks. The link between size and differentiation is important for the

study of innovation. If differentiation has a major impact on innova-

tion, and if size is a major determinant of differentiation, then size

has a strong indirect effect on innovation.

Results: The Impact of Size on Innovation

We suggest that size is related to innovation in two ways: di-

rectly, and indirectly through its impact on differentiation. The re-

sults of the study strongly support both hypotheses. Table 1 shows

that the innovative districts in the sample have an average of 5,335

pupils, while districts with low rates of adoption have 2,561. This is

obvfous in the correlation matrix as well, where the relationship be-

tween size and innovation is .46. The hypothesis that size increases

differentiation is well supported by two indicators of differentiation,

with the correlation between size and the number of organizational com-

ponents being .68, and the correlation between size and specialized

administrators .91. The relationships to mechanisms for preventing and

resolving conflict, however, show weak correlations of .13 and .19. In

Table 4 the standardized Beta coefficient between size and innovation

is .332. Thus, it appears that size has more impact on structural

differentiation than on coordination and conflict-resolving mechanisms.

The Impact of Environmental Variability on Innovation

Proposition 3: The greater the environmental variability,
the greater the tendency to adopt innovations.

Organizations obtain inputs of various kinds from their environ-

ments, process those inputs, and feed back finished products. These

inputs include demands on the organization. School districts, in par-

ticular, have permeable boundaries and are extremely susceptible to

their clients' influence (Bidwell, 1965; Sieber, 1968). The educational

tradition of community interest and influence continues up to the
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present. Suburban, middle-class communities, have always made high

demands on their school districts, and recently minority and low-income

neighborhoods have organized "community control" movements.

The dynamics of interest groups and the pressure brought by sub-

urban areas and community control advocates are almost impossible to

measure in a broad survey. Consequently, we had to assume that demo-

graphic data such as population density, urbanism, and the relatinship

between the school district and other community agencies were reasonable

indicators of the variability existing in the schools' envf.ronment. We

expected that heterogenenous and changing environments would pose

unique problems for school districts, causing them to implement many of

the innovations on our list. Therefore, we selected district's according

to four factors indicative of environmental variability: population

density, urbanization, the percentage of nonwhites in the district, and

the amount of home ownership.

In addition, we looked for two factors that basically dealt with

environmental competition between the school district and other govern-

mental agencies: the number of local taxing agencies competing for

public money, and the ratio of school expenditurcs to all government

expenditures. These two variables essentially examine the distri't's

place relative to other governmental functions of the county. We

assumed that more agencies competing for the same funds would represent

an increase in both environmental variability and complex demands on

the school system. Similarly, the higher the schools' share of the

government budget, the more simple the governmental structure; other-

wise other agencies would be successfully competing for more of the

public pie. In either case--an increase of other governmental agencies,

or a reduction of the budget for education--the environmental setting

of the school district was relatively complex.

Proposition 3A: Increased environmental variability in-
creases innovation directly.

Argument

A heterogeneous and changing environment is likely to have more
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specialized problems than a homogeneous and relatively stable environ-

ment. Consequently, we expected that complex environments would lead

to more problems for the school district and to innovation.

Proposition 3B:. Environmental variability increases differ-
entiation, hence indirectly increasing innovation.

Argument

Thompson (1967) and Lawrence and Lorsch (1967) argue that organi-

zations with complex environmental demands tend to create specialized

units to deal with inputs from the environment. In other words, they

usually subdivide around special problems, in this case, a series of

diverse inputs from the environment. As proposition 1 argued for an

increase in innovation when differentiation increases, it follows that

if environmental complexity increases differentiation, there may be a

strong indirect effect on innovation.

Results: The Impact of Environmental Variability on Innovation

Hypotheses 3A and 3B predict both a direct effect on innovation,

and'an indirect effect by the environment's promotion of structural

differentiation. To examine the direct effect, six indicators of envi-

ronmental variability were used. In Table 1 all six indicators show

the predicted relation to innovation (expenditure and home ownership

should score low in the high innovative schools to ma....h our predic-

tions). Four of the six are strong, with high innovation adopting dis-

tricts having nearly double the den- y, about 50 percent higher urban-

ization, about 75 percent higher r V's of nonwhite, and almost twice as

many other governmental agencies in a complex environment. The differ-

ences on expenditure rates and home ownership are not as strong, but

they are clearly in the predicted direction. The clrrelation matrix

in Table 2 backs up these same relationships with a low of .25 (between

nonwhite and innovative) and a high of .37 (between urban and innova-

tion adoption). Part II of Table 3 shows that in a multiple regression

a alysis the combined effect of all environmental variability variables

on innovation is a multiple R of .385 and an R2 of .148.
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As for the impact of environmental variability on differentiation,

Table 2 shows low correlations between the various indicators of each

variable. The one exception is a moderate relation between urbaniza-

tion and the differentiation measures. However, there does seem to be

some cumulative effect when all the environmental measures are entered

Simultaneously in a multiple regression analysis against specialization

as the dependent variable. In Part III of Table 3 the multiple R is

.404 and R
2

is .163. In general, however, hypothesis 3B, that environ-

mental variability increases the structural differentiation of an or-.

ganizatiori, does not seem well supported. This is a surprising nega-

tive finding in light of the arguments in the literature and in view of

the plausibility of the argument that increased environmental demands

should pose special problems around which subunits would be formed. At

this time we have no explanation, but we remain stubborn in our belief

that environmental variability should affect differentiation--even if

the data will not cooperate.

The Combined Effects of Differentiation, Size,

and Environmental Variability

Each independent variable acting alone seems to have had signifi-

cant impact on the innovation rates of the school districts. What were

the combined effects? In general, we suspect that the independent

variables are intercorrelated, but that there is also a cumulative,

independent impact on the amount of innovation. No single factor can

account completely for innovation, bIlt taken together, a significant

amount of the variation may be explained. We can show these combined

effects in several ways.

First, Table 5 is a complex cross-tabulation of four variables,

showing the joint and independent effects of the three independent

variables on innovation rates. The table shows the mean innovation

rate for each subcategory of size, environmental variability (indica-

tor = urbanization), and differentiation (indicator = specialization,
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the FTE of administrators). This is a complex table and requires

careful examination; the cells in the table are lettered to facilitate

discussion. First, it is clear that different levels of size influence

innovation: 49.3, 37.2, and 26.6 are the innovation rates for large,

medium, and small school districts respectively. Second, the far

right-hand marginal figures show the differences in innovation rates

s. as they are affected by differentiation: 51.2, 37.0, 26.6 are the

innovation rates for high, medium, and low levels of differentiation.

Third, different levels of environmental variability affect innovation

in different ways, with high variability producing 46.6 percent innova-

tion rate, medium producing 38.4, and low 28.0 (see n. 3).

The important question is whether each of these variables con-

tinues to have independent effect when the other factors are controlled.

Does size still have impact when the other factors are controlled?

First, compare cells across the three main sections of the table, that

is compare cell a with j with s; b with k with t; and c with 1 with u,

etc. Moving from high to low size lowers the innovation rate of the

district, just as when other factors are not controlled. This is true

in almost every comparison, and in the few contrary cases there are

large sampling error possibilities because there is only one case in

the cell.

Does environmental variability (as measured by urbanization) still

have impact when other variables are controlled? In this case we sim-

ply compare cells by rows within each section of the table; that is,

we compare cells a, b, and c; d, e, and f; j, k, and 1, etc. Again,

the same essential pattern occurs, with innovation rates going down as

the level of urbanization goes down--even when other factors are con-

trolled.

Finally, does differentiation (measured by specialization) still

have an impact on innovation when other factors are controlled? Read

down the columns within each section of the table, that is, compare a,

d, and g; b, e, and h; c, f, and i,etc. With the exception of the 1,

o, r comparison, examination shows that decreasing differentiation

leads to decreasing rates of innovation. In short, Table 5 indicates
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that each of the independent variables has both an independent effect

and an interactive effect.

The multiple regression analysis, reported in Table 3, supports

the general conclusions of the cross-tabulation. When all independent

variables are run against innovation (part V of the table), the

multiple R is .638 and the R
2

is .407. Together the variabled explain

over a third of the variation in school district innovation adoptions.

To be sure, many factors influence innovations--personality issues,

financial questions, technology questions, and interest group pressures,

for example. however, to discover that three clusters of variables

explain such a large proportion of the variance is indeed a significant

finding.

Finally, when we examine Table 4 containing the path coefficients

(standardized Beta Weights) the picture is essentially the same. Even

when all other factors are controlled, size is still highly correlated

with structural differentiation (with organizational components = .686,

with specialization = .936), but not with the integration types of

differentiation (conflict prevention and resolution). Size still corre-

lates significantly with innovation (Beta = .332). Environmental

variability measures do not correlate well with the differentiation

measures, but density correlates well with innovation (Beta = .374).

The fact that the other environmental variables do not correlate well

with innovation after density has accounted for its variation, is

easily understandable, since it is clear from the simple correlations

in Table 2 that they are all highly interrelated. In short, the ana-

lysis of the Betas reaffirms the general conclusions offered. by other

analysis procedures.

It is possible to represent the impact of three independent vari-

ables on innovation adoption with a simplified causal model (see Figure

1). The model graphically restates what we have already said in words:

that size increases both differentiation and innovation, environmental

variability increases innovation, and differentiation increases innova-

tion. Size seems to have an enormous impact on differentiation, but at

the same time, an independent impact on innovation. Environmental
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variability, on the other, seems to have a direct impact on innovation

and a much smaller impact on differentiation; in fact, the hypothesis

that environmental variability increases differentiation seems very

doubtful.

Summary and Conclusions

In summary, our data help us argue that a large, complex school

district with a turbulent, changing, and heterogeneous environment is

probably much more innovative than a small, simply organized district

with a relatively stable, homogeneous environment. The basic logic

behind this argument concerns a "demand structure."

1. Size makes demands about coordination, control, atld complexity
to which a district must respond.

2. Differentiation and structural complexity produce cadres of
specialists concerned about carrying out their specialized
tasks and seeking means for handling them.

3. The environment surrounding a district makes numerous' demands,
depending upon its heterogeneity and stability.

The structural characteristics of school districts are very power-

ful explainers of innovative behavior. Certainly, they cannot replace

other interpretations such as the personality characteristics of ad-

ministrators or the unique character of the innovations themselves, but

when coupled with these alternative explanations, the structural vari-

ables account for a great deal of the innovative behavior.

These findings have a number of serious policy implications for

people who wish to change in educational or other types of organiza-

tions. First, the findings argue that large size is an important fac-

tor in innovation and that critical masses of organizational partici-

pants are needed to generate a demand structure that facilitates inno-

vation. School administrators throughout the country have been arguing

for years that consolidation of small districts would result in effi-

ciencies and economic benefits; our results suggest that consolidation

also promotes innovation.

Second, the findings suggest that differentiation and structural
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complexity are critical for innovation. In many ways relatively un-

differentiated and smaller school systems do not have enough problem -

solving- capacity or enough specialized experts to promote innovative

behavior. For this reason deliberate attempts at differentiation might

be expected to produce higher levels of innovation. For example, spe-

cialized "change agents" could be employed to disseminate edticational

innovations and technology. Other strategies, such as district level

agencies to gather data and process information, as well as district-

wide committees on innovation, might foster innovation through deli-

berate differentiation and specialization.

Finally, our data suggest that environmental variability is a

critical factor in promoting innovation. Consequently, an organization

desiring innovation could promote that process by opening channels of

communication between itself and its client environment. For example,

serious innovation has often occurred when community control advocates

have gained enough power to have significant input into school dis-

tricts. In effect, we are arguing that a school district which wants

to be innovative must make itself more vulnerable by deliberately

creating channels of communication and influence to its external envi-

ronment.

We believe that the findings demonstrated theoretically and empir-

ically in this article can 'readily be translated into policy decisions

that could promote innovation practices in school districts. Of course,

as organization theorists we are eager to argue that these same dynam-

ics can exist in other complex organizations, for they, too, must deal

with differentiation, size, and environmental variability. There is

every reason to suspect that school districts are not unique, and that

other organizations will experience the same types of innovation pro-

cesses.
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